309 Recreational scuba diving in subject with heart valve disease: French underwater federation guidelines  by Phan, Gérald et al.
© Elsevier Masson SAS. All rights reserved.
 
98 Archives of Cardiovascular Diseases Supplements 2012) 4, 97-99
306
Influence of sport and ethnicity on early repolarization: a prospective
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Background: early repolarization (ER), characterized by an elevation of
the QRS-ST junction (J point) in leads other than V1 to V3, has recently been
associated with sudden cardiac death. Little is known about the influence of
sport and ethnicity on ER. We analyzed the prevalence of ER in a large pop-
ulation of soldiers of various ethnic and geographic origins.
Method: Three independent observers prospectively analyzed 12-lead
ECG in a population of 1538 physically trained young male soldiers (age
24.0±0.3 years). ER was stratified according to the degree of J-point elevation
(0.1 mV or >0.2 mV) in the inferior and/or lateral leads. We correlated ER
with the ethnic and geographic origins of the subjects.
Results: ER of 0.1 mV was present in 202 subjects (13.1%) with signif-
icant differences between Black (30%), Asian (21%) and White (8.8%) popu-
lations (Black vs Asian: p=0.03; Black vs White: p<0.001; Asian vs White:
p=0.01). Among African Black people, ER prevalence in South-East Africa is
significantly lower than in Equatorial Africa (respectively 17% vs 35%,
p=0.01); among White Europeans, northern populations have significantly
lower prevalence than southern ones (8% vs 13%, p=0.03). ER of >0.2 mV
was a rare pattern in White people (0.6%), and tended to be much more fre-
quent in Black (3.4%) or Asian (5.3%) populations. Although there was no
difference regarding sporting activity between ER and non-ER subjects, men
with J-point >0.2 mV significantly practiced more sports than other ER
(p<0.05). Left atrium (LA) size, and ventricular mass were higher in the ER
group than in control subjects (p<0.001 and p<0.05).
Conclusion: In a large population of healthy soldiers, ER 0.1 mV
spreads out of Africa in a West to East and South to North decreasing gra-
dient, whereas ER >0.2 mV tends to concentrate in Asia. This distribution
may be superimposed on roads of ancestral human migrations.
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Introduction: The intense and prolonged exercise training is accompanied
by modifications of echocardiography and electrocardiogram.
Objective: Our work has compared the echocardiographic and electrocar-
diographic parameters of sporting subjects to control subjects in good health
whose main difference is the sport.
Materials and methods: We report the results of a prospective study com-
pared 30 athletes and 30 normal subjects. This study analyzed the electrocardio-
gram, transthoracic echocardiography at rest and at peak of exercise. The
statistical analysis used the Student test to compare means, and percentages using
SPSS.
Results: The average age of our patients was 21 years and 6 months, with
a male predominance (78.3%).
Clinically the two series show no statistically significant difference
regarding age, weight, height and blood pressure.
At the electrocardiogram, athletes have a lower heart rate (45.2±7.0 bpm)
vs (71.3±8.9 bpm) (p=0.005), a PR interval longer (0.27±0.4 s) vs (0.12±0.7
s) (p=0.05), a Sokolow largest (37.4±4.3 mm) vs (22.6±3.2 mm) (p <0.0005 )
and abnormal repolarization mainly represented by negative T waves
(p=0.02), an ST segment elevation in V2 and V3 (p <0.0005) and a right
bundle branch block (p=0.003).
Echocardiography showed dilated right cavities: right atrial (20.3±4.3 cm²) vs
(10.5±3.4 cm²) (p=0.0125) and right ventricular (26.2±4.1 mm) vs (21.3±2.3 mm)
(p=0.025). Left ventricular walls are thicker in athletes: septal wall (11.5±3.2 mm)
vs (7.2±2.0 mm), (p=0.0125) and posterior wall (10.5±2.3 mm) vs (7.1±2.0 mm),
(p=0.025).
Despite a difference in the values of left ventricular diastolic diameter
(5 mm on average, between two series), the level of significance was not
reached. The left atrial is also dilated (18.2±5.6 cm²) vs (13.4±4.0 cm²)
(p=0.025).
The average myocardial mass indexed to body surface area was 148.3 g/m2
in athletes vs 97.21 g/m2 in normal subjects (p=0.005).
Conclusion: Echocardiographic and electrocardiographic changes are the
result of a prolonged and intense sporting activity.
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Introduction: Athlete’s heart represents the cardiovascular remodelling in
trained athletes, is associated with ECG changes and have been more studied
in male. The more frequent minor ECG abnormality is bradycardia, classically
associated with autonomic nervous system (ANS) alteration. In order to pre-
cise the mechanism of bradycardia in athletes, we studied ECG pattern in this
population and compared ECG pattern in male (M) and female (F).
Methods: 136 caucasian athletes (18-35 years) with a pronounced brady-
cardia (HR-50b.p.m.) have been included: 90 M (mean age: 23±4 years;
strength: 27%, mixed: 32%, endurance: 41%) and 46 F (mean age:
22±3 years; strength: 26%, mixed: 33%, endurance: 41%). Resting ECG has
been analysed using a tracer table (RR, PR, QRS, QT intervals duration).
Then, ECGs were classified as minor (except bradycardia), mild or major
abnormalities according to the Pelliccia’s classification.
Results: 9 athletes (7%) had a HR<40 b.p.m., 52 (38%) had a 40<HR45
and 75 (55%) had a 45<HR-50. Mean HR was not different in the two popu-
lations. PR and QRS durations were not correlated with HR in M, F and entire
population. QTc was correlated with bradycardia level (r=0,45; p<0.001).
2 endurance F athletes had a long-QTc (461 and 465ms). Respectively 37.5%,
15% and 15% of the athletes had minor, mild or major abnormalities. No dif-
ference between M and F was found for minor (39% vs 35%) and mild abnor-
malities (17% vs 13%). Major abnormalities were more frequent in M than F
(19% vs 7%; p-0.05). Repartition of mild or major abnormalities was similar
whatever the bradycardia level.
Conclusion: Marked athlete’s bradycardia is more frequently associated
with marked ECG abnormalities in M than F. Surprisingly other patterns clas-
sically linked to ANS physical training adaptations (PR duration, repolarisa-
tion abnormalities) were not linked to bradycardia level. Thus ECG pattern
physiopathology in athletes seems multi-factorial and needs further research.
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Scuba diving imposes specific hemodynamic conditions which may have
particular consequences in heart valve patients. A task force of the French
Underwater Federation (FFESSM – Fédération Française d’Etudes et de
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Sports Sous-Marins) sought to issue guidelines in order to allow heart valve
patients with moderate valve disease to be fit to dive after a careful evaluation.
Heart valve diseases increase the cardiac hemodynamic strain. However,
certain moderate valve abnormalities may allow sports activities and particu-
larly scuba diving. A comprehensive evaluation of the valve disease and its
consequences on left ventricular function and pulmonary artery pressure at
rest and, if possible, at exercise is necessary to decide on the ability of prac-
ticing recreational scuba diving, which may be considered exclusively in
asymptomatic patients. Exercise evaluation is essential in valvular stenosis
and should be recommended in valvular regurgitation. 
Diving may be allowed in moderate valve disease with normal LV function
and pulmonary artery pressure, excluding patients with arrythmias. Moderate
mitral valve disease with atrial fibrillation should meet specific conditions and
limits to allow underwater activities, on an individual basis. Diving may be
resumed after valve surgery with normal LV function. However, valve pros-
thesis require particular caution, especially for oral anticoagulation management.
We present the Guidelines issued by the FFESSM regarding fitness to dive in
heart valve patients. Thes recommendations have been established according to
ACC/AHA/ESC Guidelines for physical activities and competitive sports.
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Purpose: Pursuing a regular physical activity following a rehabilitation
program seems necessary to maintain its acquired benefits. Although rehabil-
itation benefits are many and well documented, there is little information on
the fate of patients after rehabilitation. So the aim of this study was to examine
the influence of maintaining the recommended physical activity after cardiac
rehabilitation on arterial compliance, physical capacity and weight.
Methods: 42 patients were included in the study. The Dijon physical
activity score was employed to identify two groups: 20 sedentary patients
(SG) and 22 active patients (AG). Small artery elasticity indices (in ml/mmHg
x 10) were measured using the HDI/PulseWaveTM CR-2000 tonometer and
the physical capacity was determined with a 6-minutes walk test (6MWT).
Patients were evaluated at the beginning (T0), end (T1) and 18.3±5.3 months
after their cardiac rehabilitation (T2).
Results: At T0, no significant difference was observed between both
groups except for the distance performed at the 6MWT (p=0.022). The dis-
tance performed at the 6MWT increased significantly with rehabilitation for
SG (p=0.017) and remains stable for AG. For SG, at T2 compared to T1, the
arterial compliance and the distance performed at the 6MWT decreased
(p<0.001) and the weight increased (p<0.05). For AG, there was no significant
change in arterial compliance, in distance at the 6MWT and in weight between
T1 and T2. Lastly, at T2 in comparison with T0, the arterial compliance was
lower (p=0.013) and the weight was higher (p=0.021) for SG.
Conclusion: This study shows that pursuing physical activity following
cardiac rehabilitation allows counteracting the worsening of cardiovascular
markers and risk factors such as arterial compliance, physical capacity and
weight. Therefore, physical activity following cardiac rehabilitation must be
considered to be central in the management of cardiovascular risk.
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Echocardiography of endurance athletes has demonstrated a substantial
increase in left ventricular mass with no disturbance of diastolic function as
assessed by the E/A ratio. Few studies describe right ventricular adaptation in
athletes.
Purpose: We evaluated right atrial (RA) contractility, right ventricular
(RV) diastolic and systolic function in endurance athletes and compare with
male sedentary subjects.
Methods: 20 endurance athletes (n=17 football soccer, n=1 triathlete, n=1
basket ball, n=1 professional automobile driver) and 21 sedentary subjects
were studied. All subjects were male, aged 18-35 years and free of cardiovas-
cular disease. An echocardiographic examination was performed using Philips
IE33. Aa of RV was regarded as the parameter of RA contractility.
Results:
Conclusion: RV dilatation in athletes was associated with a normal ratio
RV/LV and normal RV systolic and diastolic functionc. RV E/Ea, reflect of
right atrial pressure was higher in athletes.
Athletes Controls p
Age (years) 22,7+/–5,3 25,3+/–5,1
Body surface area (m²) 1,9+/–0,1 1,9+/–0,13
Heart rate (bpm) 59,4+/–7,9 69+/–9,9 <0.01
LV analysis:
BMI 23+/–1,8 23,4+/–2,6
LVIDd (mm) 52,7+/–4,1 50,5+/–2,8 0,08
RV analysis
LV masse (g/m²) 115,7+/–32,8 90,3+/–15,1 <0.01
LA diameter (mm) 36,6+/–3,7 36+/–3,9
LA area (cm²) 16,7+/–3,6 14,9+/–2,2 0,05
E (cm/s) 83,7+/–13,4 82,7+/–17
A (cm/s) 50,9+/–8,8 52,6+/–11,5
DT (ms) 164,4+/–43,9172,8+/–44,4
Ea (cm/s) 19+/–3,3 17,3+/–3,3
E/A ratio 1.7+/–0.3 1,76+/–0,69
E/Ea ratio 4.5+/–1 4,98+/–1,37
LV EF % 59+/–3,5 63,8+/–3,4 <0,0001
RA area (cm²) 16,3+/–3,4 15,4+/–2,5
RV EDD (mm) 32,4+/–5,7 29+/–3,5 0,03
RV/LV parasternal 
view
0,62+/–0,08 0,64+/–0,23
RV/LV 4view 0,8+/–0,09 0,75+/–0,11
RV end diastolic area 26,6+/–3,8 22,9+/–4,5 0,01
RV end systolic area 13,7+/–3,8 13,1+/–9,1 0,04
TV E cm/s 57.6+/–12 58,9+/–7,7
TV A cm/s 36.2+/–5 38,2+/–9,3
TV E/A ratio 1,6+/–0,4 1,6+/–0,34
TV TD ms 153,1+/–23,8159,2+/–53,8
TV Aa (cm/s) 10.4+/–3.2 10.1+/–2.5
TV Ea (cm/s) 11,3+/–3,4 13,4+/–3,7
TV E/Ea ratio 5,4+/–1,4 4,7+/–1,3 0,03
RV FAC (%) 50+/–8 52+/–11
Sa (cm/s) 14,3+/–1,7 14,1+/–2,1
PAT (ms) 153,1+/–23,8137,3+/–15,6 0,02
PASP (mmHg) 23,1+/–3,2 24,1+/–4
